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CLAIMS 

1. A coreless printed circuit fcoard transformer comprising first and second 
windings deposited on opposed sjides of a printed circuit board and having no 
transformer core therebetween. 

2. A transformer as claimed ill claim 1 wherein said transformer is operated at an 
optimum frequency at which frequency the impedance of a transformer equivalent 
circuit is at its maximum. 

3. A Itransformer as claimed in claim 1 wherein said transformer is operated at a 
frequency of between 300 kHz/and 20 MHz. 

4. A transformer as claimed in claim 1 wherein said transformer is operated by a 
high-frequency carrier signal modulated by a low-frequency switching signal. 

5. A transformer as Claimed in claim 4 wherein said carrier signal is at an 
optimum frequency corresponding to a maximum impedance of said transformer. 

6. A transformer as claimed in claim 4 wherein said high frequency carrier signal 
is in the range of from 300 kHz to 20 MHz and said low frequency switching signal is 
in the range of from DC to 300 kHz. 

7. A transformer as claimed m claim 1 further comprising me ans for adjustin g 
the resonant frequency of the transformer. 

8. A transformer as claimed in claim 7 wherein said adjusting means compris es a 
capacitance connected across the second winding. 



9. A gate d rive c ircuit for a powe 
a said device is isolated from an 




Tjtevice, wherein the gate of 
coreless printed circuit board 
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transformer, said transformer comprising first and second windings deposited on 
opposed sides of a printed circuit board. 

10. A gate drive circuit as claimed in claim 9 wherein said transformer is operated 
5 at a frequency corresponding to tHe maximum impedance of said transformer. 
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11. A gate drive circuit as claimed in claim 9 wherein said transformer is 
driven and said j gafe is^swkched lat a high-frequency in the range of from 300 kHz to 
20 MHz. 

12. A gate drive circuit as claimed in claim 9 wherein said transformer is 
operated by a high frequency qarrier signal, said carrier signal being modulated by a 
switching frequency for switching said gate. 
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15 13. A gate drive circuit as/dlaimed in claim 12 wherein said high frequency carrier 
signal is at an optimum frequency corresponding to a maximum impedance of said 
transformer. 

14. A gate drivfe circuit as dlaimed in claim/12 wherein said high frequency carrier 
20 signal is in the ranfee of from ISOO kHz to 2Qf MHz and said low frequency switching 
signal is in the rangdof from DC to 300 \dAz. 
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15. A gate drive circuit aslclainafed in claim 9 wherein said transformer includes 
means for adjusting the resonant frequency of the transformer. 



16. A gate drive circu} 
comprises a capacitance 



is claimed in claim 15 wherein said adjusting means 
:onn]bcted across said second winding. 



17. A method of driving 
isolating said gate from a pc 
transformer, said transformer 
opposed sides of a printed ci 



gate of a power MOSFET or IGBT device comprising 
wer supply by means of a coreless printed circuit board 
comprising first and second windings deposited on 
circuit board with no transformer core therebetween. 




27 




18. A method as claimed in claim 17 wherein said gate is driven at a frequency at 
which the impedance of said transformer is at a maximum. 

19. A method as claimed m claim 17 wherein said gate is driven at a high 
frequency in the range of from 300 kHz to 20 MHz. 

20. A method as claime^ip claim 1 7 wherein a low switching frequency is used to 
modulate a high frequency cM*rier signal inpu±4o said transformer, and wherein said 
carrier signal is dempdulatejfil aftejxsaid transformer to drive said gate at said low 
switching frequency/ 



21. A method a 
frequency for saic 
transformer. 



22. 



claimed! in claim 20Avherein said carrier signal is at an optimum 
transformer corresponding to a maximum impedance of said 



A method as ^laimedhn claim 20 wherein said high frequency carrier signal is 
in the range from 300 kHz tp 20MHz and said low frequency switching signal is in 
the range of from DC tooOO/kHz. 



23. A modem for digital data communication including a coreless printed circuit 
board transforme/ comprising first and second windings deposited on opposed sides 
of a printed circuit board apd having no transformer core therebetween. 



24. A coreless printed circuit bdard transformer comprising first and second windings 
deposited on opposed sides of a/ printed circuit board and having no transformer core 
therebetween, and comprising/ means for adjusting the resonant frequency of the 
transformer. 



25. A /transformer as claimed in claim 24 wherein said adjusting means comprises a 
capacitance Connected across the second winding. 
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26. A coreless printed circuit board transformer comprising first and second windings 
deposited on opposed sides of a printed circuit board and having no transformer core 
therebetween, wherein said transforfner is operated at an optimum frequency which is at or 
near the frequency at which the yfmpedance of a transformer equivalent circuit is at its 
maximum. 

27. A transformer as clairr/ed in claim 26 wherein said transformer is operated at a 
frequency of bout 100kHz to at least 20MHz. 

28. A transformer as claimed in claim 26 wherein said transformer is operated by a 
high-frequency carrier signal modulated by a low-frequency switching signal, said carrier 
signal being at a frequency/ corresponding to the maximum impedance of the transformer. 

29. A transformer as/claimed in claim 28 wherein said carrier signal is at a frequency of 
about 100kHz to at leaft 20MHz and said switching signal is at a frequency of between DC 
and 300kHz. 

30. A gate drive circuit for a power MOSFET or IGBT device, wherein the gate of said 
device is isolated from an input poAver supply by a coreless printed circuit board 
transformer as claimed in any of claims 26 to - 29 ? 



31. A method of driving a gate / of a p ower_MQSEET or IGBT device comprising 
isolating said gate from a nevTer supply by means of a coreless printed circuit board 
transformer, said transforr/fer c/mpSrising first and second windings deposited on opposed 
sides of a printed circuit/boarcf witfti no tran^FrrteT^chre therebetween, wherein said gate-is 
driven at a frequency ay which the impedance of saigr transformer is at a maximum. 

32. A method as claimed irf claim 31 wlWein said gate is driven at a frequency in the 
range of from about 1 00kHz id at least 20MHz. 



33. A method as claimed fin clahn 31 wherein a low frequency switching signal is used 
to modulate a high-frequency carrier signal input to said transformer, and wherein said 
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carrier signal is demodulated after said transformer to drive said gate at said low switching 
frequency, said carrier signal being at a said maximum impedance frequency. 

34. A method as claimed/in claim 33 wherein said carrier signal is at a frequency of 
5 from about 100kHz to at l£ast 20IylHz and said switching signal is at a frequency of from 
DC to 300kHz. 
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35. Power converted apparatus including a coreless printed circuit board transformer 
comprising first and second Avihdings deposited on opposed sides of a printed circuit board 
and having no transformer core ther/oetween, wherein said transformer is operated at a 
maximum efficiency frequency which is slightly lower than the frequency at which the 
impedance of a transformer equivalent circuit is at its maximum. 
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